WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
H04Q 7/38 



Al 



(11) International Publication Number: WO 99/45732 

(43) International Publication Date: 10 September 1999 (10.09.99) 



(21) International Application Number: PCT/EP99/01 126 

(22) International Filing Date: 22 February 1999 (22.02.99) 



(30) Priority Data: 
980479 



3 March 1998 (03.03.98) 



FI 



(71) Applicant: TELEFONAKTTEBOLAGET LM ERICSSON 

(publ) [SE/SE]; S-126 25 Stockholm (SE). 

(72) Inventors: JOKELA, Petri, Aulis; Vaarinpiha 2 C 5, 

FIN-02400 Kirkkonummi (FI). AARNIO, Ari, Antero; 
Alaportti 1 A 3. FIN-021 10 Espoo (FI). 

(74) Agent: BORENIUS & CO. OY AB; Kansakoulukuja 3, 
FIN-00100 Helsinki (FI). 



(81) Designated States: AL, AM, AT, AU t AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, 
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG. 
SI, SK, SL, TJ, TM, TO, TT, UA, UG, UZ, VN, YU, ZW, 
ARIPO patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, T7. TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL. PT, SE), OAPI patent (BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE. SN, 
TD, TG). 



Published 

With international search report 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: METHOD, ARRANGEMENT AND APPARATUS FOR PROVIDING INFORMATION 



MISS I — . 





(57) Abstract 

The present invention relates to method, arrangement and apparatus for providing a mobile user with information retrievable from 
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METHOD, ARRANGEMENT AND APPARATUS FOR PROVIDING 
INFORMATION 

FTFT.O OF TWF TNVFNTTOM 

5 

The present invention relates to a method for providing, 
i.e. obtaining and transmitting, information to a mobile * 
user. The invention relates further to an arrangement and 
an apparatus which can be used when providing information 
10 to a mobile user. 

Ft&ryrcPQTTftr n of the: tnvfntton 

Ever increasing amounts of various kinds of information is 
15 provided, e.g. by a communications network known as ., 

Internet. The Internet may be defined as a global open 
communications network connecting a great number of local 
area networks, such as networks of various companies, 
public administration, universities and other 
10 organizations and e.g. MANs (Metropolitan Area Network) 
through e.g. PSTNs (Public Switched Telephone Network) 
and/or ISDNs (Integrated Services Digital Network) and 
suitable gateways. 

15 The two most often used communication protocols for the 
.Internet are TCP and IP protocols (Transport Control 
Protocol resp. Internet Protocol) . In most cases various 
services accessible through the Internet are provided 
utilizing so called HTTP protocol (Hypertext Transfer 

0 Protocol) of a World Wide Web (WWW) , which provides a 

graphical Internet interface for a data processing device, 
such as a microcomputer or a PC (Personal Computer) or a 
workstation. The WWW contains HTML documents (HyperText 
Markup Language), i.e. "hyperdocuments" , one such document 

5 forming one entity which can contain text, pictures, even 



WO 99/45732 



PCT/EP99/01126 



2 

moving pictures and video, and sound and links to other 
documents. A hyperdocument usually has so called "web 
master" who updates the information contained in the HTML 
document , i.e. the document data . 

5 

The HTML documents include a great and ever increasing 
amount of information of various kinds. * A part of this 
information can be called area related, i.e. it is e.g. 
information about cities, counties, countries or other 

10 geographically limited areas. This information can be 
e.g. street maps, lists or addresses or maps for tourist 
attractions or governmental services, presentations and 
adds by various shops or services and so on. In addition, 
a wide variety of timetables, route information and etc. 

15 information for trains, busses and air traffic can be 
obtained from area related HTML pages, as well as 
information concerning companies and business of that 
area, libraries, schools etc. In other words, the area 
related information may be any kind of information which 

20 can be introduced to the public through an appropriate 
communications network, such as the Word Wide Web (WWW) . 

Conventionally the WWW pages or documents are located 
using a "http : //www. xxxx . xx" type address, i.e. a URL 

25 (Universal Resource Locator) , where the www.xxxx.xx is the 
address location from which the document can be found and 
-.retrieved to the user interface connected to the Internet. 
Finding a particular page requires a precise knowledge of 
the actual Internet http address. However, unknown WWW 

30 pages can also be located by using a known link colleccion 
(or a "list") of the WWW pages, such as 'Lycos 1 , or by 
using some of the search engines available in the WWW, 
such as 'Alta Vista 1 , which have been created to assist 
the WWW users for locating various documents . 

35 

In addition to a conventional Public Switched telephone 
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Network (PSTN) having fixed connections, it is also 
possible to access the Internet and thus also the WWW 
pages by means of a mobile station of a mobile user 
communicating through an air interface with a Public Land 
5 Mobile Network (PLMN) . The suitable apparatus for this 
comprise e.g. various portable computers connected to a 
mobile telephone or radio transceiver interface. The 
major manufacturers of mobile telephones do provide 
interface means for enabling the connection between the 

10 computer and the desired communications networks, such as 
to the Internet, by means of the mobile telephone and via 
the mobile telephone network. The mobile station and the 
mobile network used for this can also be based on either 
the analog or the digital mobile telephony technology. In 

15 addition, an integrated data processing and mobile 

transceiver apparatus is also known. In this the mobile 
station is an integrated portable unit comprising a data 
processing device including a CPU (Central Processing 
Unit) , necessary memory means, a display, a keypad and 

20 transceiver means for mobile communications. 

According to one solution for providing a connection for a 
PLMN user to the Internet, an Internet Access Server (IAS) 
is connected to the Mobile Switching Center (MSC) of the 

25 mobile telephony system. The IAS is arranged to identify 
the number to which the calling mobile telephone tries to 
establish a connection. If the destination number is an 
Internet Service Provider (ISP) number, the call will not 
be routed to the Public Switched Telephone Network (PSTN) 

30 as an ordinary circuit switched call, but it is terminated 
to the IAS and the data will then be routed via a data 
network to the ISP, usually in a form of data packets as a 
packet switched call . 

35 In the present systems the mobile user has to start to 
look for the desired information from the Internet via a 
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circuit switched line. The user calls to the ISP and 
subsequently starts browsing in the Internet so as to find 
the desired information. In case the URL address is not 
precisely known, the only way the find out the desired 
5 information is to start e.g. from some link collection or 
to use a search engine of the Internet. However, the user 
needs to know the addresses of these also in advance to be 
able to access these when beginning a search for the 
desired information. 

10 

SUMMARY OF THE TNVENTTON 

Easy access to information which relates to local and area 
related matters would be useful for anyone who needs to 

15 know about the local matters and interest of such area 
he/she is presently in. This would be especially useful 
for those mobile users who are visiting a foreign country, 
or a city or other area they are not familiar with. 
However, as explained, the user does not necessarily have 

20 such a Universal Resource Locator (URL) from which he/she 
could find the local or area related information. The 
user might even not know a proper URL address for a search 
engine or suitable link collection of the desired 
addresses. A problem lies thus on the face that the known 

25 prior art solutions do not provide an easy and/cr even 
automated access to the desired local information. 

In addition, the user may not be willing to retrieve the 
information, ie. to establish a call so as to receive the 

30 desired information, every single time he/she needs it, 
and especially not every single time the mobile user 
changes the location or area he/she is at present . The 
mobile user does not even necessarily known the name or 
similar indication of the area he/she is currently in. 

35 The mobile user might not be aware of the fact that it is 
possible to retrieve better and more accurate information 



WO 99/45732 



PCT/EP99/01126 



5 

concerning the area he/she has roamed in compared to that 
information last received when being in a neighboring area 
or even in an area which is essentially remote from the 
current location area. Therefore a need exists for a 
5 solution by means of which the area related information 
could be easily obtained and/or updated as the mobile user 
roams from one location to another. 

To overcome the above disadvantages, it is an object of 
0 the present invention to provide a new type of solution 
for obtaining information which relates to local matters. 

An object of the present invention is also to provide a 
method and arrangement by means of which mobile users of 
5 portable computers are provided with local information 
which is updated in accordance with the movements of 1 the 
mobile user in an easy and transparent manner. 

An object of the present invention is also to provide a 
0 method, an arrangement and an apparatus by which the area 
related information contained in a communications network, 
such as in the Internet, becomes easily available for the 
mobile users. 

5 A further object of the present invention is also to 
provide a solution in which different mobile users are 
provided with a possibility to have transparently 
different kind of information in accordance with a 
predefined subscriber profile. 

0 

Other objects and advantages of the present invention will 
be brought out in the following part of the specification 
taken in conjunction with the accompanying drawings. 

5 The above objects are obtained by a new method for 

providing a mobile user with information retrievable from 
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a database. Said method comprises the steps for 
establishing a communications connection between a mobile 
station of the mobile user and a base station or base 
stations of a mobile communications network. The location 

5 of the mobile station is then determined on the basis of 
the base station or base stations of the mobile 
communications network, and this identified location 
information is processed in the mobile communications 
network so as to retrieve area related information 

10 relating to the determined location of the mobile station 
from the database by means of the mobile network 
apparatus. Said retrieved area related information is 
then transmitted to the mobile station. 

15 The transmitting of the information to the mobile station 
is preferably accomplished in accordance with predefined 
priority rules set for the communications between the 
mobile station and the mobile network apparatus . 



20 According to the invention such an arrangement in a Public 
Land Mobile Network (PLMN) comprising a Mobile Switching 
Center and base stations connected to the Mobile Switching • 
Center for communication through an air interface with a 
mobile station of a mobile user is provided which enables 

25 the mobile user to access information provided through a 
communications network, said arrangement comprising means 
for providing an access from the Mobile Switching Center 
to the communications network and also means for 
determining the location of the mobile station on basis of 

30 location reports received from the base stations. The 
arrangement comprises further means for processing the 
location information so as to retrieve location area 
related information from a database containing said area 
related information and means for automatically 

35 transmitting said retrieved location area related 

information to the mobile station of the mobile user 
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without any additional request from the mobile station. 

According to the invention, a mobile station comprises a 
mobile radio transceiver for communication via an air 
5 interface with at least one base station of a mobile 

communications network, a portable data processing device 
operationally connected to the mobile radio transceiver 
for data processing and for browsing information received 
through the mobile communications network, the arrangement 

10 being such that the data processing device is arranged to 
receive information from the mobile communications 
network. Said information is arranged to be selected by 
means of the mobile network on the basis of the location 
of the mobile station determined by the mobile 

15 communications network before it is transmitted to the 

mobile station. The mobile station is arranged to receive 
the selected information transmitted to the mobile station 
without any separate request by the mobile station. 

20 The solution provides a new manner for receiving area 
related information, said manner providing several 
advantages when compared to the prior art. The solution 
enables an operation in which the area related information 
is automatically transmitted, ie. "pushed", to the mobile 

25 station and the data processing means thereof without any 
request by the mobile user. The mobile user needs thus 
not to poll the information, but will easily and in a 
transparent manner get the desired information about the 
visited location. In addition, the mobile user will also 

30 receive continuously new information as he/she roams from 
one location to another, without needing to check out the 
correctness, of the information: the network apparatus 
takes care of this. The mobile user does not need to 
spend any time searching for the information, eg. from the 

35 Internet, or to remember any addresses, but all 

information is automatically sent to his/her portable data 
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processing device whenever the mobile user logs in or the 
respective location information changes while roaming, or 
when the information is updated or modified. In addition, 
the mobile subscribers can be provided with personal user 
5 profiles so that they receive automatically only such 
information they are interested in. 

In the following the present invention and the other 
objects and advantages thereof will be described by way of 

10 examples with reference to the annexed drawings, in which 
similar reference characters throughout the various 
Figures refer to similar features. It should be 
understood that the following description is not meant to 
restrict the invention to the specific forms presented in 

15 this connection but rather the present invention is meant 
to cover all modifications, similarities and alternatives 
which are included in the spirit and scope of the present 
invention. 

20 BPTFF nKfiCTTPTTOW'or TWF nP&WTMttg ' 

Figure 1 is a schematic presentation of a possible network 
arrangement in which the invention can be implemented in 
various manners; 
25 Figure 2 discloses a mapping table according to one 
embodiment of the present invention; 

Figure 3 illustrates schematically the possibilities for 
cell combinations according to the principles of the 
present invention; 
30 Figure 4 discloses a flow chart of the basic operation in 
accordance with the present invention; and 
Figure 5 discloses a flow chart for a further embodiment. 



35 



DPTATT.F.n nP.crPTPTTON OF THF TOaWTWflfi 

Figure 1 is a schematic presentation of one Public Land 
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Mobile Network (PLMN) , ie. of a mobile network system 
which can be used in the inventive arrangement. The PLMN 
may be any mobile communications system which is capable 
of providing location information of a mobile station 
5 communicating with it. Figure 1 discloses further an 

exemplifying mobile station (MS) comprising a mobile radio 
transceiver 1 and a portable Personal Computer (PC) 2. 
. The mobile radio transceiver is capable of communicating 
through an air interface 5 with the PLMN through one of 
10 several base stations (BS) 4 of the PLMN, and thus 
provides mobility for the mobile user. The PC 2 is 
connected to the mobile transceiver 1 by suitable 
interface, such as for example DC23 data card offered by 
Telefonaktiebolaget L M Ericsson Ab. 

15 

One type of the PLMN is a digital GSM network (GSM; Global 
System for Mobile Communications), which is a cellular 
network and well specified in the GSM recommendations by 
ETSI (European Telecommunications Standard Institute) . 
20 The network architecture thereof is described in more 

detail, eg. in the recommendations GSM 01.02 or GSM 03.02 
or the revised versions thereof, which are incorporated 
herein by reference. 

25 It. is to be noted that for clarity reasons only those 
parts of the exemplary mobile network system are shown 
which are considered as necessary for the purposes of 
illustrating the operation of the mobile network system. 
The skilled person is well aware of the fact that the 

30 mobile network systems may comprise also other apparatus 
than those illustrated, and that some of the disclosed 
elements may be omitted or replaced by some other type of 
elements, and that a great number of mobile networks and 
ordinary fixed land line networks may cooperate and 

5 interchange with each other. For the purposes of clarity, 
these possible variations in the PLMN structure are not, 
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however, shown and explained in more detail as they are 
per se well known to the skilled man. 

The GSM based PLMN includes usually several mobile 
5 services switching centers (MSC) 10, from which only one 
MSG is shown in Figure 1 for clarity reasons. Each of 
these is, in turn, connected to a plurality of Base 
Station Subsystems (BSS) 6 which usually comprise a Base 
Station Controller (BSC; not shown) and the necessary 

10 interface apparatus and required auxiliary apparatus. 
Each BSS 6 is connected further to a plurality of base 
stations (BS) 4, each of which supervises a certain 
geographical area, which may be, eg. be referred to as a 
cell (for the cells, see Figure 3) . It is to be noted 

15 that one base station may also supervise several ceJLls, 
for example when the surroundings of the base station are 
divided into sectors such that each of the sectors forms a 
cell. 

20 The PLMN network includes further a database, so called 
home location register (HLR) 9, which is operationally 
connected to the MSC 10. Those mobile stations or- 
terminals which are subscribers of the mobile 
telecommunications network are registered in the HLR 9. 

25 Each local mobile telephone switching center 10 includes 
further a local database called as a visitor location 
register (VLR) 8, into which all such mobile stations 
which are visiting the coverage area of any one of the 
cells handled by that local mobile telephone services 

30 switching center MSC at any given moment are registered. 
In the GSM system the identification of each of the mobile 
stations is contained in a SIM (Subscriber Identification 
Module, sometimes referred to as SIM card) which is 
mounted within each of the mobile stations, or otherwise 

5 physically connected thereto. 
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Figure 1 discloses further that the mobile services 
switching center MSC 10 is connected or linked to a global 
communications network, which in the example is the 
. Internet 14. Thus the user of the mobile station, ie . MS 
5 1 and PC 2 may take a connection to the Internet 14 via 
the PLMN. To be able to use the Internet services, the 
user has made a contract with one Internet Service 
Provider (ISP) 13. The ISP 13 is an organization which 
provides and manages the access to the Internet and thus 

10 to various services through the Internet. When the user 
desires to have an Internet connection, he/she calls to 
the ISP 13 so as to connect his/her terminal 1,2 to the 
desired address (so called Internet Protocol address) . It 
is to be understood that even though Figure 1 discloses 

15 only one ISP, in practice there are several ISPs connected 
to the Internet . 1 

According to the example of Figure 1 the connection to 
Internet from the MSC 10 is accomplished, eg. by means of 

20 an Internet Access Server (IAS) 12. The IAS is arranged 
to convert the circuit switched network signal coming from 
the mobile station to data packets which can then be sent 
over a packet switched network and to transmit this packet 
data to the Internet. However, another types of suitable 

25 Access Nodes (AN) than the IAS are also known, and may be 
used instead for providing the access from the MSC 10 to 
the Internet 14 . 

The function of the IAS 12 of Figure 1 is such that as the 
30 mobile user calls to the ISP number of the ISP 13 from the 
mobile station, the IAS 12 is capable of identifying this 
ISP number. After the IAS 12 recognises that the number 
is an ISP number, the actual call through the circuit 
switched network is terminated in the IAS 12, and the data 
35 is converted into data packets and these data packets are 
then routed via the packet switched network to the ISP 13 . 



i -.1 
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A feature of the PLMN is that the system, and more 
precisely the MSC thereof, is capable of determining the 
area the mobile subscriber is currently roaming, ie. the 

5 location of the mobile station. This area can be 

determined by means of the base stations, as the mobile 
system knows the base station via which the mobile station 
is communicating, and the cell from which the 
communication occurred, or at least via which base station 

10 or from which cell the mobile station has been 
communicating recently. 

The accuracy of the location can be defined with an 
accuracy of one base station or a cell. If two or several 

15 base stations or cells are grouped for the location 

purposes (see fig. 3), the accuracy of the locatiori can 
be determined as an area covered by these grouped base 
stations or cells. For example, Figure 1 discloses two 
locations 20 and 22, from which the location 20 is covered 

20 by three base stations BS1, BS2 and BS3 and the location 
22 by one base station BS4 . 

Figure 1 discloses also a Mobile Positioning Center (MPC) 
11 connected to the MSC 10. The MPC 11 is an alternative 
25 which may be arranged to be used for the location 
determination instead of the MSC 10. A MPC may be 
required, eg. in instances where more complicated 
determination operations or data processing and 
calculations are required, as will be discussed later. 

30 

The automated provision of the area related information 
according co the present invention will now be described 
in more detail. As the user of the mobile station 
establishes a call to his/her ISP, the call is routed 
35 through the closest BS, ie. BS3 of Figure 1, and then 

through the BSS2 to the MSC, and therefrom to the IAS 12. 
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The IAS 12 recognizes that this is an ISP number which 
should be directed to the ISP 13. After this recognition 
the IAS 13 will not route the circuit switched call 
further towards the ISP, but the call is terminated and 
5 the information contained by the signal from the mobile 
station is converted into data packets by the IAS 12. 
This data is then routed through the packet switched 
network to the ISP 13 . 

10 After the connection from the MS to the IAS 12 has been 
established, the IAS 12 also checks the profile of the 
mobile user from the user profile database, which in the 
example is HLR 9. The user profile informs whether the 
mobile user has subscribed to an automated information 

15 transmitting service or not. The automated information 
transmitting service can be defined as a service which 
allows transmitting of information to the portable PC 2 
connected to the mobile telephone 1 without any particular 
request from the PC. In other words, the service may be 

:0 seen as "pushing" predefined information towards the PC or 
other data processing device. In case the mobile user has 
subscribed to the automated information transmitting 
service, the IAS starts a process for identifying the 
location of the PC 2, which is the same as the location of 

5 the mobile telephone 1 and thus the mobile user thereof. 

The are two possible ways to resolve the location of the 
mobile station: a query in the MSC 10 or alternatively a 
query in the MPC 11. 

0 

If the MSC 10 is used, it will send the location 
information to the IAS 12. The MSC knows the location of 
the MS by an accuracy of one BS 4 or a cell, if the MS is 
in an active mode. If the MS in an idle mode, the 
5 location is known by an accuracy of a Location Area. Said 
Location Area is an area defined by the GSM system in 



WO 99/45732 



PCT/EP99/01I26 



14 

accordance with the GSM specification referred to above. 
The arrangement is such that when the mobile station MS is 
in the idle mode, ie. is on but not active (not 
transmitting to or receiving from any of the base 
5 stations) , the location information in the MSC is updated 
only when the Location Area is changed. When the mobile 
station is active, ie. there is an ongoing call, the 
location information is updated every time the mobile 
station is handed over to another base station or from one 
10 cell to another. 

According to the alternative the MPC 11 is used for 
finding the location. The MPC 11 may know the location of 
the mobile station by. an accuracy of one base station or a 
15 cell, if the mobile station is in a dedicated mode, or by 
an accuracy of the Location Area, when the mobile station 
is in an idle mode. 

The term location may be defined in general to mean a 
geographical area covered by a base station or a cell or 
several base stations or cells, or as a part' of the 
coverage area of one base station or cell. Even though 
the accuracy of one base station or cell is expected to be 
accurate enough for some of the services provided through 
the WWW, there are also services which may require more 
accurate positioning than location information based on 
the coverage area of one base station or cell. Therefore 
it may be required that the MPC 11 is arranged to 
determine the location in a more precise accuracy than on 
the basis of one base station or cell. The ways to 
accomplish this are. defined later in more detail. 

As can be seen from Figure 3 , there are various 
alternatives for grouping of the base stations and the 
cells so as to provide desired locations A-D in accordance 
with the information which is to be sent to the mobile 
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computer. In addition, the locations of a particular user 
may be defined to be even more inaccurate, eg. groups A+B. 
In the example of Figure 1 the information to be obtained 
is information relating to the respective cities and the 
5 base stations are grouped approximately in accordance with 
the -city borders (city of Helsinki and city of Espoo) . 

Figure 2 discloses a table which shows one possibility for 
the mapping of the information for the arrangement of 

10 Figure 1. The mapping table is stored in the IAS 12, and 
it defines the URL address from which information relating 
to the current location or base station group can be found 
and retrieved. It is to be noted that different services 
(eg. shops, timetables, local news etc.) may have 

15 different kind of mapping tables. 

As explained, the information contained in the table may 
be. an URL (Universal Resource Locator) which gives the 
address to a database from which the information is 

20 firstly retrieved by the IAS 12. After the IAS 12 

receives the information, it is subsequently forwarded to 
the mobile station and thus to the data processing device 
or computer. Alternatively the information to be sent to 
the computer 2 may be already retrieved to the IAS 12 and 

25 stored within the memory of the IAS, from which is sent to 
the mobile station in accordance with the principles of 
the invention. The transmissions and/or communications 
required for the automated information transmission 
service are preferably accomplished in accordance with 
0 predefined priority rules, eg. such that a call from or to 
the mobile station has always a higher priority than the 
data transmissions. 

As was shortly explained above, it is to be noted that the 
5 location information does not need to be entirely based on 
the base station or cell information, but the MPC 11 can 
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provide a more accurate. information about the location of 
the MS (eg. a distance from the base station) which can be 
found to be especially useful, eg. in dense city areas. 
This sets some additional requirements for the MPC 11, 
5 since it has to update the location information more often 
to the IAS than what is needed in the base station by base 
station or cell to cell type solutions. 

According to one approach to resolve this the MPC 11 
10 defines the distance between the mobile station and the 
base station by utilizing the measured delays of the 
signals transmitted between the base station or the base 
stations and the mobile station when the mobile station is 
in a dedicated mode (ie. when active) . The distance from 
15 the base station can also be estimated on the basis of the 
strength of the signal the base station (or stations) 
receives from the mobile station, or by estimating the 
direction of movements of the mobile station by means of 
the information received from the history of recent 
20 handovers from one base station or cell to another of that 
particular mobile station as it roams from the coverage 
area of one base station or cell to the coverage area of 
another base station or cell. In case more intelligent 
systems are used, the handover history and received signal 
25 strength and/or delay information may be combined in the 
MPC. According to one solution, the history is collected 
, from a longer period, and a profile of daily or weekly 
routines of the mobile user is created on basis of this. 
This is then used when determining an estimate cf the 
30 location of the mobile user in a certain time of the day. 
The software based solutions capable of accomplishing this 
kind of determinations are often referred to as "neural 
networks" . 

35 When the mobile user roams (ie. the base station with 

which the MS communicates is changed) , the IAS 12 has to 
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receive the information either from the MSC 10 or the MPC 
11 about the new location of the mobile user. The 
information is actively and automatically transmitted by 
the MSC or the MPC, when the transmission is triggered by 
5 the reception of new location information of the MS and 
thus the mobile user. According to an alternative, the 
information may be sent in predefined time intervals. If 
the new base station with which the MS has started to 
communicate via the air interface is found to be within 

10 the same location group as the previous one, no 

information is sent to the user. In case the base station 
belongs to another location group, such as when roaming 
from the area of BS3 to the area of BS4 in Figure 1, new 
location information is sent to the mobile station MS. 

15 The case is the same if the MS roams into an operation 
area of another mobile network and operator. In this 
context it is to be noted that the various different 
groups or combinations of the base stations or cells may 
be defined for the same area, eg. depending on the service 

20 subscribed to by the mobile user or on the mobile user 
profile . 

Such means for browsing, such as browsers, named Netscape 

TM TM 

Navigator or Microsoft Internet Explorer , already 

25 exist which support the sending of the information to the 
browser means without any specific request by them. 
According to the inventive idea this feature is now 
connected to the Internet Access Server IAS or similar 
means used for accessing the communications network, which 

30 then acts as the sending party towards the mobile 

subscription. This enables a provision of the locally 
related information produced by local information 
providers to mobile users in all such places where the 
automated information transmitting service is available. 



35 
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Figure 4 is a flow chart illustrating the operation of the 
system. According to this the location of the MS is 
determined at step 102 after the MS has communicated with 
one BS at step 100. This location information is then 
5 processed at step 104, (eg. by means of the MSC or the 
IAS) so that the IAS is able to locate such information 
which relates to the current location of the MS. After 
the area related information has been found, it is 
retrieved to the IAS and transmitted to the MS at step 

10 106. The information may be, eg. a local map or a bus map 
and/or time table for local busses, which is then 
automatically transmitted to the PC of the mobile user. 
To give an example of the operation, a map is 
automatically updated such that as the mobile user moves, 

15 the user may always view a map which is defined to be the 
most appropriate in that particular area the user * 
presently is in, or has moved in, or is about to move in. 

Figure 5 discloses another example of the operation of the 

20 invention corresponding essentially to the solution 

described in connection with Figures 1 and 2, and is thus 
not explained in detail from those points already 
explained. From Figure 5 it can be seen that in case the 
call is not defined at step 202 to be an ISP call, or if 

25 the user has not subscribed to the automated information 
transmitting service (step 204), the call will be 
proceeded as an ordinary telephone call to the destination 
number (step 203) . If the automated information 
transmitting service is to be processed, the operation 

j0 continues by determination of the location of the MS (step 
206) . The location information is received from the MSC 
or the MPC at step 208, and thereafter the IAS processes 
the location information such that desired information is 
found and retrieved from a WWW server database to the IAS 

35 at step 210. After this it is preferably checked at step 
212 whether there is any ongoing call or any other such 
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communications between the mobile station and the mobile 
network which is classified in the user profile or similar 
as having a higher priority than the transmissions of the 
local information transmission service. In case of, eg. 
5 an ongoing call, the transmission is held at step 213 
until the call is terminated. When there is no other 
traffic and the connection is free, the information is 
automatically sent to the mobile station at step 214. The 
mobile user may thus locally browse a document containing 

10 the area related local information at step 216 without the 
need to search and retrieve them from the communications 
network, such as from the Internet. The documents or WWW 
pages are automatically and transparently updated without 
any notice to the user while the user roams into a new 

15 location area. 

Thus the mobile user is freed from actively searching for 
the local information he/she wishes to obtain. The mobile 
user does not have to be the active party, but the 

20 arrangement is such that the service implemented in the 
network side takes care of the selection and transmission 
of the information. Therefore the information, such as 
the WWW pages, should always be the latest versions, as 
they are automatically transmitted or updated by the 

25 service whenever they are amended, the mobile user roams 
into another location or the mobile station is switched on 
or becomes active. In case the mobile station is switched 
off, it cannot receive the updates. However, the user 
cannot use the device either, but he/she has to switch it 

30 on to be able to use it. At this stage the information 

becomes automatically updated by the service. However, in 
case the mobile station is active, ie . there is an ongoing 
communications between the mobile station and the network 
apparatus, the transmission may be postponed until there 

35 is a free communications channel available. 
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As explained, the information may be in the form of HTML 
documents (HyperText Markup Language) of the WWW. The 
mobile user may define beforehand, eg. at the time of 
subscribing the service, which kind of information, ie. 
5 documents should be automatically transmitted and/or 

updated in his/her data processing device and the priority 
hierarchy of the transmissions. Some of the information . 
may be liable to charges and some of it, such as 
advertisements, may be transmitted free of charge and to 
10 all of the users. There are numerous possibilities to 
define the "personal information packet" for each of the 
subscribers, and therefore these possibilities are not 
explained in more detail herein. 

15 Thus, the invention provides an apparatus and a method by 
which a significant improvement can be achieved in the 
area of finding information from communications networks. 
The arrangement according to the present invention is 
essentially easy and economical to realize by per se known 
components and reliable in use. It is to be noted that 
while the invention is mainly described in the context of 
an exemplifying cellular telephone network using GSM 
terminology, those skilled in the art will appreciate that 
the present invention can be implemented in any suitable 
mobile system. Thus it should be noted that the foregoing 
examples of the embodiments of the invention are not 
intended to restrict the scope of the invention. All 
additional embodiments, modifications and applications 
obvious to those skilled in the art are thus included 
0 within the spirit and scope of the invention. 
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Claim* 

1. A method for providing a mobile user with information 
5 retrievable from a database, said method comprising the 
steps of: 

establishing a communications connection between a 
mobile station of the mobile user and a base station or " 
base stations of a mobile communications network; 
10 determining the location of the mobile station using a 

base station or base stations of the mobile communications 
network; 

processing the identified location information in the 
mobile communications network so as to retrieve area 
!5 related information relating to the determined location of 
the mobile station from the database; and 

transmitting said retrieved area related information 
to the mobile station. 

20 2. A method according to claim 1, wherein: 

the area related information is in the form of 
Hypertext Markup Language (HTML) documents stored in a 
World Wide Web (WWW) server database, said information 
being accessible through Internet; 
25 the access from the mobile communications network to 

the Internet occurs in a form of packet switched data 
communication and is provided by means of an Internet 
Access Server; 

the identified location information is processed in 
30 the Internet Access Server such that desired information 
can be retrieved from the WWW server database as a 
response to the processing; and 

the information retrieved to the Internet Access 
Server from the WWW server database is transmitted further 
to the mobile station without any specific request by the 
mobile station when the mobile station is otherwise not 
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currently involved in a transmission having a higher 
priority. 

3. A method according to claim 1 or 2, wherein the 

5 location of the mobile station is identified by a Mobile 
Switching Center of the mobile communications network. 

4 . A method according to claim l or 2, wherein the 

location of the mobile station is identified by a Mobile 

10 Positioning Center connected to the mobile communications 
network . 



15 



25 



5 



5. A method according to any of claims 2 to 4 and 
comprising: 

receiving a ULR address of the desired area related 
information from a mapping table of the Internet Access 



Server; 

retrieving the area related information from a source 
defined by the ULR address to the Internet Access Server- 
20 and 

subsequently transmitting the area related information 
to the mobile station. 

6. A method according to any of claims 2 to 4, wherein 
the area related information to be transmitted to the 
mobile station is stored in the memory of the Internet 
Access Server. 

7. A method according to any of the preceding claims, 
wherein the desired area related information is 
automatically transmitted to the mobile station every time 
the mobile station moves from one location defined by at 
least one base station or cell to another location defined 
by at least one another base station or cell, or when the 
mobile station is switched on, or when the area related 
information is updated. 
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8. A method according to any of the preceding claims, and 
comprising checking the profile of the mobile user so as 
to determine the need and kind of the area related 
information to be transmitted to the mobile station of 
that mobile user. . 

9. A method according to any of the preceding claims 
wherein the step of defining the location of the mobile 
station further includes a step of using delays in the 
signals transmitted between the mobile station and the 
base station and/or the signal strength between the mobile 
station and the base station and/or history of handovers 
between base station or cells so as to provide a more 
accurate definition of the location than an accuracy of 
the coverage area of one base station or cell. 

10. A method according to any of the preceding claims, 
wherein the mobile station consists of a mobile 
transceiver and a data processing device having an 
operational connection therebetween. 

11. An arrangement in a Public Land Mobile Network (PLMN) 
comprising a Mobile Switching Center and base stations 
connected to the Mobile Switching Center for communication 
through an air interface with a mobile station of a mobile 
user, the arrangement enabling the mobile user to access 
information provided through a communications network, the 
arrangement compr i s ing : 

means for providing an access from the Mobile 
Switching Center to the communications network; 

means for determining the location of the mobile 
station on basis of reports received from at least one of 
the base stations; 

means for processing the location information so as to 
retrieve location area related information from a database 
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containing said area related information; and 

means for automatically transmitting said retrieved 
location area related information to the mobile station of 
the mobile user without any additional request from the 
5 mobile station. 

12. An arrangement according to claim 11, wherein: 

the area related information is in form of HyperText 
Markup Language (HTML) documents stored in a World Wide 
10 Web (WWW) server database; 

the communications network through which said 
information is accessible is Internet; 

the access from the Public Land Mobile Network to the 
Internet is provided by means of an Internet Access Server 
15 and is arranged to occur in a form of data communication 
via a packet switched connection, and 

wherein said Internet Access Server is further 
arranged to process the identified location information 
such that the desired location area related information 
20 can be retrieved from the WWW server database as a 

response for the processing, and to subsequently transmit 
the retrieved information to the mobile station when there 
is a free communications channel available between the 
mobile station and the Public Land Mobile Network. 

13. An arrangement according to claim 11 or 12, wherein 
the Mobile Switching Center of the mobile network forms 
the means for determining the location of the mobile 
station. 

30 

14. An arrangement according to claim 11 or 12, wherein 
the means for determining the location of the mobile 
station comprises a Mobile Positioning Center connected to 
the mobile network. 

15. An arrangement according to any of claims 12 to 14, 
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wherein the Internet Access Server contains at least one 
table into which the locations based on the base station 
information and ULR addresses of the corresponding area 
related information are mapped. 

16. An arrangement according to any of claims 11 to 15, 
wherein at least one of the locations consists of a group, 
of at least two base stations . 

17. An arrangement according to any of claims 11 to 16, 
wherein the mobile station comprises a mobile radio 
transceiver and a data processing device and an 
operational connection therebetween. 

18. A mobile station, comprising: 

a mobile radio transceiver for communication via; an 
air interface with at least one base station of a mobile 
communications network; 

a portable data processing device operationally 
connected to the mobile radio transceiver for data 
processing and for browsing information received through 
the mobile communications network; 

wherein the data processing device is arranged to 
receive information from the mobile communications 
network, said information being selected by means of the 
mobile communications network apparatus on the basis of 
the location of the mobile station determined by the 
mobile communications network before it is transmitted to 
the mobile station; and 

wherein the mobile station is arranged zo receive the 
information transmitted to the mobile station without any 
separate request by the mobile station. 

19. A mobile station according to claim 18, wherein the 
mobile radio transceiver and the data processing device 
are an integrated unit. 
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